Thermophilic microorganisms have gained worldwide importance due to their remarkable potential to produce thermostable and thermoactive enzymes that have wide applications in pharmaceuticals and industries. Therefore, the isolation of thermophilic bacteria from natural sources and their identification are very important in terms of discovering new industrial enzymes. The aim of this research was therefore the isolation of protease producing thermophilic bacteria from Tashkooh or firing mount located in Ahvaz, Iran. 8 bacterial isolates were screened. These strains were examined for the existence of extracellular protease activity. All 8 isolated bacteria showed proteolytic activity on nutrient agar with skim-milk. 3 bacteria showed their optimum growth at alkaline pH and grew maximally at different temperature in the thermophilic range and had proteolytic activity at pH 11 in 70˚C and pH 9 in 55˚C.The best carbon source for proteolytic activity was starch. After performing some phenotypic tests determined that all the isolates were Gram positive, endospore forming rods, aerobic, capable to produce catalase, amylase and gelatinase enzymes and they were identified as Bacillus sp. The best isolated bacteria was identified molecularly with the aid of 16S rRNA sequencing and data revealed that the Bacillus subtilis strain G-13 (GenBank accession No. KJ139434.1).The investigation confirmed that the isolate to be a true thermophile and could be a source of thermostable protease which can be exploited for pharmaceutical and industrials applications.
Microorganisms have been classified according to the optimum temperature for growth into four major groups i.e. psychrophiles, mesophiles, thermophiles and hyperthermophiles (Vajna et al., 2012) .Thermophiles are the microorganisms which are adapted to live at high temperatures (Panda et al., 2013) . The thermophilic organisms are subdivided as obligate thermophiles that grow at 55°C but not at 37°C and facultative thermophiles or moderate thermophiles that grow at both 55°C and 37°C (Vieille and Zeikus, 2001) . Thermophilic bacteria can be isolated from both artificial and natural thermal environments (Canganella and Wiegel, 2014) .These thermophilic bacteria has been isolated from a number of marine and terrestrial geothermally-heated habitats including hot spring (Nunoura et al., 2013) hot water heaters (Brock and Boylen, 1973) ,thermally polluted river (Singleton and Amelunxen, 1973) ,soil (Rao et al., 1998) , hydrothermal vent systems (Vieille and Zeikus ,2001 ) sediment from volcanic islands (Lowe et al., 1993) and deep sea hydrothermal vents (Vieille and Zeikus ,2001 ) as well as from hot composts .Proteases are presented as one of the three largest groups of industrial enzymes because of their thermo-stability and thermo-activity .These enzymes account for about 60 % of the world enzyme market (Rodarte et al., 2011) and approximately 40 % of them are of microbial origin (Rao et al., 1998) . Microbial proteases are INTRODUCTION preferred to the enzymes from plant and animal sources since they possess almost all the characteristics preferred for their biotechnological applications (Nascimento and Martins 2004) . They have a wide range of applications in biodetergents (Amara et al., 2009 ), food (Rao et al., 1998 ), pharmaceutical (Nishina et al., 1992 Leather (Zhao et al., 2012) , silver recovery (Joshi and Satyanarayana, 2013) and bioremediation processes. (Seifzadeh et al., 2008) . Proteases are the enzymes that are capable of hydrolysing proteins in short peptides or free amino acids (Rao et al., 1998) .Proteases are essentially divided into two major groups depending on their site of action. Exopeptidases cleave the peptide bond proximal to the amino or carboxy termini of the substrate, whereas endopeptidases cleave the peptide bonds distant from the termini of the substrate (Rao et al., 1998) . They can also be further divided into four groups based on the functional group present at the active site. These are serine proteases (Azlina, and Norazila, 2013) , aspartic proteases, cysteine proteases and metalloproteases (Rao et al., 1998) .The aim of this research was therefore the isolation and identification of protease producing thermophilic bacteria from Tashkooh. Tashkooh (Persian) or Firing Mount, is a mountain near the Ahvaz, Iran. Tashkooh which also named Atashkooh (in persian means fire mount), is known for its permanent flames. This mount always is firing, because of the sulfur vapors rising from the porous layer of mountain sufrace and firing affected by the sublimation and nebulization ( Figure 1 ). 
MATERIALS AND METHODS

Sampling
Ten soil samples from 5-20 cm depth from Tashkooh or firing mount, near Ramhormoz, Ahvaz, Iran were taken aseptically. The pH and temperature of all the samples were measured manually at the time of the sample collection .The pH was approximately from 2.70 to 5.93 in different regions and the temperature of the samples was between 85˚C-90˚C.
Isolation of thermophilic bacteria
For isolation of thermophilic bacteria both dilution plate method with thermal shock and enrichment method were used. For the enrichment method, 10 gr of each soil samples were transferred into 250 ml of enriched broth media (Yeast extract: 1g, Glucose: 1g, D.W:1000ml). Incubation was performed in rotary shaker at 50˚C until a turbidity occurred. Then 500 μl of the broth was plated on the solid enriched media (Yeast extract: 1g, Glucose: 1g, Agar : 15 g, D.W:1000ml) and incubated for 48h at 50˚C. For the dilution plate method 10g of each soil samples were transferred in 90 ml of 0.85% saline water. The samples only were heated for 10 minutes at 80˚C in a water-bath in order to kill the vegetative cells and thus to eliminate non-spore forming bacteria (Mora et al., 1998) . After the heat treatment 1ml aliquots from each sample was transferred in 9 ml of 0.85 % saline water and 5 fold dilutions were prepared. One ml of the dilutions was plated on plate count agar and incubated for 48h at 50˚C. All obtained colonies were purified using streak plate method (Keshavarzi, 2008) .
Screening for protease activity
Media used for the identification of protease producing bacteria was plate count agar (Merck Company) with skim milk (10g/ml).All bacterial isolated were inoculated in the media, after incubation for 48h at 50 ºC, clear zones around colonies indicated proteolytic activity. All isolates showing protease activity were selected and cultured on trypticase soy broth (Merck Company). Following incubation period at 50˚C for 48h , the cultures were centrifuged at 3500 rpm for 15 min to remove the supernatants.1ml from each supernatant was added to 2 ml of casein solution 0.5% with pH 9 and after 60 min the absorbance of the supernatants were read at wave lenght 660 nm by spectrophotometer (Irfan et al., 2012) .
Identification of phenotypic characteristics
For Identification of the protease producing isolates, Gram staining, catalase, oxidase, gelatin and amylase hydrolysis, motility and cimmon citrate utilization tests were done (Mohsen et al., 2013; Panda et al., 2013) .
Optimization of some environment conditions on protease activity For optimization of temperature ,pH and carbon source, all isolates with proteolytic activity obtained from previous stages were grown on enrichment broth media and incubated for 48h at 37,44,55,60,65,70 and 75˚C at pH 7, pH 9, pH 11 with glucose and starch as carbon source respectively. Growth was checked periodically. pH was a d j u s t e d w i t h s o d i u m c a r b o n a t e ( s e p a r a t e l y autoclaved).Following treating of each isolate in certain mentioned circumstances, the cultures were centrifuged at 3500 rpm for 15 min to take the supernatants.1ml from each supernatant was added to 2 ml of casein solution 0.5% and after 60 min the absorbance of the supernatants were read at wave lenght 660 nm by spectrophotometer (Irfan et al., 2012) .
Molecular identification using 16s rRNA PCR technique
One of the best protease producing isolates was selected and identified at genomic level using 16S rRNA techniques.
DNA extraction and PCR
The grown isolate in enrichment broth medium was centrifuged at 13,000× g for 5 min, and the supernatant was removed. DNA extraction was performed using a Cell/Tissue Genomic DNA Extraction Kit (DynaBio, France) based on the manufacturer's instructions and the genomic DNA was stored at −80°C until further analysis. B a c t e r i a l u n i v e r s a l p r i m e r s 2 7 F ( 5 ' -G T T T G A T C C T G G C T C A G 3 ' ) a n d 1 4 9 2 R ( 5 ' -TACCTTGTTACGACTTCA -3') were used to amplify the 16S rRNA from genomic DNA. Polymerase chain reaction (PCR) was performed in a thermocycler (Bioneer, Korea). The PCR reaction was carried out in a final volume of 25 μL reaction mixture containing 5 μL DNA, 2.5 μL of forward and reverse 10 picomole/ µl primer, 0.5 μL dNTP mix (10 mM) (Cinna Gen Inc.), 0.75 μL Mgcl2 (25 mM) (Cinna Gen Inc), 2.5 μL PCR buffer (10X) (Cinna Gen Inc.), 0.25 μL Tag DNA polymerase (5 units/μL) (Cina Gen Inc.) and 11 μL dionized steriled water. PCR mixture was mixed gently and centrifuged for a few seconds. The reaction mixture was thermocycled (Bioneer, Korea).The amplification was performed as follows:
Step 1: 95˚C for 4 min (initial denaturation, Step 2: 95˚ C for 45 sec (denaturation), Step 3: 62˚C for 1min (annealing) 40 cycles, Step 4: 72 ˚C for 2min (elongation) and final extension in step 5: 72 ˚C for 4 min (Williams et al., 1990) . Amplified PCR products were electrophoresised on an agarose gel (1.5%) in TAE buffer. A 100 bp DNA ladder (Cinna Gen Inc) was used as molecular weight size markers. The electrophoresis was performed for approximately 45 min at 80 mA and visualized by staining with ethidium bromide solution (0.5 μg/ml). Polymorphic bands were observed by high performance UV transilluminator (Bioneer, Korea) and images of the gels were visualized by GEL DOC/Bio-Imaging System affiliated digital camera. After purification, PCR product was sequenced via a DNA sequencer using automatic technique (SEQLAB, Germany) by Takapouzist Company, Iran. Sequences multiple alignment was done by CodonCode Aligner software and aligned with BLAST (www.ncbi.nlm.nih.gov/BLAST/) to identify the bacterium.
RESULTS
The temperature of soil sample in time of sampling was 85˚C-90˚C and the pH was approximately 2.70 to 5.93 in different regions. 8 bacteria were isolated following culturing and screening of 10 collected soil samples. All of them showed protease activity. Isolates were Gram positive bacilli, oxidase negative, catalase positive, spore former, capable to hydrolyze starch, casein and gelatin and utilized citrate as carbon source. 3 isolates were able to grow at 45˚C to 75˚C and produced protease (Figure 2 ). They were therefore called as moderate thermophiles or facultative thermophiles. 7 of the isolates were not able to grow at 50 to 75˚C.The bacterium with the ability to grow in high temperatures was identified as Bacillus sp. by morphology and biochemical tests. By sequencing of its 16S rRNA gene and BLAST search analysis of the sequence showed maximum identity 95% with Bacillus subtilis strain G-13 (GenBank accession No. KJ139434.1) .It showed the most proteolytic activity at pH 11 in 70˚C and pH 9 in 55˚C.The best carbon source for proteolytic activity of Bacillus subtilis strain G-13 was starch. 
DISCUSSION
Numerous studies were performed to isolate and identify thermophilic bacteria from several habitats, aiming the use of these microbes and their enzymes for biotechnological application (Amara et al., 2009; Aqel et al., 2012) .In this investigation, 8 bacteria having proteolytic activity were isolated. The best isolate was Bacillus subtilis strain G-13 and the optimum temperatures to protease production were 45˚C to 75˚C. Some of the investigations have isolated the genus Bacillus as thermophilic bacteria from thermophilic and mesophilic environments (Kumar et al., 2012 ., Aqel et al., 2012 . According to Bergey's manual (ninth edition),endospore forming gram positive rods belong to the genus Bacillus have a wide diversity of physiological ability with respect to heat, pH and salinity. The importance of thermophilic Bacillus have increased because of their industrial and biotechnological importance as sources of thermostable enzymes such as DNA restriction endonucleases ,amylases,lipases, xylanases, cellulases and proteases (Yavuz et al., 2004; Vieille and Zeikus 2001) .Protease is an enzyme that hydrolyzes proteins to short peptides or free amino acids. Thermophilic bacteria belonging to genus Bacillus show optimum growth temperatures in the range 45-70˚C (Maugeri et al., 2001 ).
Thermophilic Bacillus strains can be isolated from both mesophilic and thermophilic habitats (Bae et al., 2005) . The first report on the description of an aerobic, spore forming, thermophilic, Bacillus thermophilus, was achieved in 1888 (Marteinsson et al., 1996) .Bacillus species which can grow at both 55°C and 37°C were ordered as facultative thermophiles, e.g. B.licheniformus (Ghani et al., 2013) B.subtilis (Gautam et al.,2013 ) , B.coagulans (Keating et al., 1998 ) , B.brevis (Stefanova and Emanuilova,1992 , B.pumilus and B.macerans ( Singhal et al., 2012) while those can grow at 55°C but not 37°C were considered as obligate thermophiles ,e.g. Bacillus stearothermophilus (Ohta et al., 1995 ) .In the present study,3 of protease producing bacilli could grow at 45 to 75°C but not 37°C and so were considered as obligate thermophiles. Our results showed proteolytic activity in alkaline pH. In further study, the maximum protease activity were attained at 50°C and pH 7.5 (Mohsen et al., 2012) . Some investigators found the optimum pH values of 3 bacteria producing proteases at pH 8.5, 7.5 and 7.0 respectively and the maximum activity for the enzymes were at 70, 85, and 90 ˚C, respectively (Sookkheo et al., 2000) . In this investigation, the best carbon source for production of protease was starch. Boominadhan et al., showed among the different sources glucose was found to be best carbon source for all the four isolated (Boominadhan et al., 2009) .In another study like our finding, starch was the best substrate for protease production by thermophilic Bacillus sp strain SMIA-2 (Nascimento and Martins, 2004) . As a result, each protease producing bacteria need certain environmental requirements such as pH, temperature and nutrient availability.
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CONCLUSION
Our finding and comparison to similar investigations demonstrate that, regardless of any characteristics in common, protease activities are isolate-specific and therefore depend on the strain screened. This newly constructed strain, Bacillus subtilis strain G-13 will be valuable in the alkaline protease industry.
